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(54) FORMATION OF HOLOGRAM AND DEVICE 

(57)Abstract: 

PURPOSE: To provide a hologram difficult to copy 
optically and having a very high forgery preventing effect 
and a high security property. 

CONSTITUTION: Record data/image and a reference 
light pattern are inputted, patterns on the object light 
side and the reference light side corresponding to the 
coordinate position of a convergence section on a 
hologram dry plate 1 4 are calculated from the record 
data/image and reference light pattern, the patterns on 
the object light side and the reference light side 
corresponding to the coordinate position of the 
convergence section on the hologram dry plate 14 are 
displayed on display means 10o, 10r on the object light 
side and the reference light side, and dot-like element 
holograms corresponding to the display patterns are 
formed on the hologram dry plate 14 with an optical 
system. The coordinate position of the convergence 
section on the hologram dry plate 14 is moved in 
sequence for display, the element hologram is formed, 

these actions are repeated to form multiple dot-like element holograms on the hologram dry 
plate 14, the reference light pattern converged on the hologram dry plate 14 is changed for 
each element hologram, and the element hologram is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The creation approach of the hologram characterized by taking a photograph in the 
creation approach of the hologram which comes to form two or more dot-like element holograms 
in a base material front face, changing the pattern of a reference beam for said every element 
hologram. 

[Claim 2] In the creation approach of the hologram which comes to form two or more dot-like 
element holograms in a base material front face The step which inputs the data or the image to 
record, and the step which inputs a reference beam pattern, The step which calculates the 
pattern by the side of the body light corresponding to the coordinate location of the condensing 
section on a hologram dry plate, and a reference beam from said record data or an image, and 
said reference beam pattern, The step which displays the pattern by the side of said body light 
corresponding to the coordinate location of the condensing section on said hologram dry plate, 
and a reference beam on the display means by the side of body light and a reference beam. The 
step which forms the element hologram of the shape of a dot corresponding to said each display 
pattern in said hologram dry plate using optical system, It consists of the step which repeats the 
step which carries out sequential migration of the coordinate location of the condensing section 
on said hologram dry plate, and forms said step and element hologram to display, and forms two 
or more dot-like element holograms in said hologram dry plate. The creation approach of the 
hologram characterized by forming said element hologram, changing the pattern of the reference 
beam condensed by said hologram dry plate for said every element hologram. 
[Claim 3] In the listing device of the hologram which comes to form two or more dot-like element 
holograms in a base material front face From a migration means to move a hologram dry plate to 
a desired location, record data or an image, and a reference beam pattern A pattern creation 
means to ask for the pattern by the side of the body light corresponding to the coordinate 
location of the condensing section on said hologram dry plate, and a reference beam, Each 
display means by the side of the body light which displays the pattern by the side of said body 
light and a reference beam, and a reference beam, The optical system which forms in said 
hologram dry plate the element hologram of the shape of a dot corresponding to each display 
pattern displayed on said each display means, The listing device of the hologram characterized 
by equipping said element hologram with a development means to develop said hologram dry 
plate by which two or more formation was carried out, and said migration means, said pattern 
creation means and the control means that controls said development means and creates a 
hologram, and changing. 

[Claim 4] Said display means is the listing device of the hologram according to claim 3 
characterized by being amplitude modulation elements, such as a liquid crystal panel. 
[Claim 5] Said hologram dry plate is the listing device of the hologram according to claim 3 
characterized by being an Lippman-type hologram dry plate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the creation approach of a hologram and 
equipment which gave more advanced security nature while it relates to the creation approach 
of a hologram, and equipment, especially gives the forged prevention effectiveness advanced as 
difficult in the optical duplicate of a hologram. 
[0002] 

[Description of the Prior Art] In recent years, interference and diffraction phenomena of light are 
used skillfully, and the hologram is used in various fields as the technique of displaying the 
three-dimension information on objective. Recently also in it, utilization of the hologram in the 
field of forged prevention is also increasing. 

[0003] That is, for example in cards, such as prints, such as a gift certificate and a stock 
certificate, a credit card, and a prepaid card, the forgery has been a problem. For this reason, 
providing the forged prevention means by the hologram for the purpose of preventing that itself 
is forged has been performed. 

[0004] However, although a hologram falls, it can reproduce image quality optically, and read of 
the data can be easily performed to anyone by applying a laser beam or the white light. For this 
reason, it not only cannot prevent effectively the forged act which is going to reproduce a 
hologram, but there is a problem in respect of security nature (maintenance of the confidentiality 
of data). 
[0005] 

[Problem(s) to be Solved by the Invention] As stated above, forgery will not only be performed 
simply, but in the forged prevention by the conventional hologram, there was a problem in 
respect of security nature. 

[0006] In the hologram which comes to form two or more dot-like element holograms in a base 
material front face, this invention aims at offering the creation approach of the very reliable 
hologram which can give more advanced security nature, and equipment while it gives the forged 
prevention effectiveness advanced as difficult [ in the optical duplicate of a hologram ] by 
changing the pattern of a reference beam for every element hologram. 
[0007] 

[Means for Solving the Problem] He is trying to photo the creation approach of the hologram of 
this invention in the creation approach of the hologram which comes to form two or more dot- 
like element holograms in a base material front face, in order to attain the above-mentioned 
object, changing the pattern of a reference beam for every element hologram. 
[0008] In order to attain the above-mentioned object, moreover, the creation approach of 
another hologram of this invention In the creation approach of the hologram which comes to 
form two or more dot-like element holograms in a base material front face The step which inputs 
the data or the image to record, and the step which inputs a reference beam pattern, The step 
which calculates the pattern by the side of the body light corresponding to the coordinate 
location of the condensing section on a hologram dry plate, and a reference beam from record 
data or an image, and a reference beam pattern, The step which displays the pattern by the side 
of the body light corresponding to the coordinate location of the condensing section on a 
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hologram dry plate, and a reference beam on the display means by the side of body light and a 
reference beam, The step which forms the element hologram of the shape of a dot 
corresponding to each display pattern in a hologram dry plate using optical system, It consists of 
the step which repeats the step which forms the step and element hologram which carry out 
sequential migration and display the coordinate location of the condensing section on a hologram 
dry plate, and forms two or more dot-like element holograms in a hologram dry plate. He is trying 
to form an element hologram, changing the pattern of the reference beam condensed by the 
hologram dry plate for every element hologram. 

[0009] In order to attain the above-mentioned object, furthermore, the listing device of the 
hologram of this invention In the listing device of the hologram which comes to form two or more 
dot-like element holograms in a base material front face From a migration means to move a 
hologram dry plate to a desired location, record data or an image, and a reference beam pattern 
A pattern creation means to ask for the pattern by the side of the body light corresponding to 
the coordinate location of the condensing section on a hologram dry plate, and a reference 
beam, Each display means by the side of the body light which displays the pattern by the side of 
body light and a reference beam, and a reference beam, The optical system which forms in a 
hologram dry plate the element hologram of the shape of a dot corresponding to each display 
pattern displayed on each display means, The element hologram equips with and constitutes a 
development means to develop the hologram dry plate by which two or more formation was 
carried out, and a migration means, a pattern creation means and the control means that 
controls a development means and creates a hologram. 

[0010] Here, especially as each above-mentioned display means, amplitude modulation elements, 
such as a liquid crystal panel, can be considered, and, as for the above-mentioned hologram dry 
plate, it is desirable that it is an Lippman-type hologram dry plate. 
[0011] 

[Function] Therefore, in the creation approach of the hologram of this invention, and equipment, 
when the patterns of a reference beam differ for every element hologram, the optical duplicate 
of a hologram becomes difficult and can give the very advanced forged prevention effectiveness. 
[0012] Moreover, when the data for reading by the sensor are inputted as a display pattern of a 
hologram, what much more advanced security nature is given for (the confidentiality of data is 
raised) is made by enciphering a reference beam pattern by using the same light as the 
reference beam at the time of photography as illumination light. 

[001 3] Furthermore, fake reading data can also be expressed as the mistaken lighting pattern by 
carrying out multiplex record of the data which are different in the same element hologram as 
dummy data in piles by different reference pattern. 

[0014] On the other hand, the hologram of this invention is a flat-surface mold, and can be 
compounded at one step. 

[0015] Moreover, with the creation approach of this invention, and equipment, it is recordable 
with a method which resembled the conventional dot impact printer by carrying out sequential 
record of the dot-like element hologram on the base material front face. 
[0016] 

[Example] This invention raises security nature (confidentiality of data) by changing the pattern 
of a reference beam for every element hologram in the hologram which comes to form two or 
more dot-like element holograms in a base material front face by making optical reproduction 
difficult, and heightening the forged prevention effectiveness, and using the illumination light as a 
key of a code. 

[001 7] Hereafter, one example of this invention based on the above views is explained to a detail 
with reference to a drawing. 

[0018] First, the case where a lip man type hologram is used as a hologram about the principle 
which will be the requisite for this invention using drawing 1 and drawing 2 is explained. 
[0019] Although the creation approach of this invention shown in drawing 2 resembles the record 
approach of the parallax information in the conventional multiplexer hologram shown in drawing 
1 , the approach of this invention records parallax information also about the vertical direction to 
a multiplexer hologram recording only the parallax of a longitudinal direction, as shown in drawing 
1 . By considering as an Lippman-type hologram using a thick hologram, this gives wavelength 
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selectivity to the light reproduced and also reproduces the parallax of the vertical direction with 

white light lighting. . . . . 

[0020] Next, the optical system used for the creation approach of this invention is explained 

using drawing 3 . 

[0021] The body light pattern created by the computer is displayed on liquid crystal panel lUo 
which is an amplitude modulation element as a display means from record data or an image, and 
the body light which is the transmitted light is condensed to the hologram side (hologram dry 
plate) 14 through lens 12o. 

[0022] Moreover, the reference beam pattern created by the computer from the reference beam 
pattern is displayed on liquid crystal panel 10r which is an amplitude modulation element as a 
display means, incidence of the reference beam which is that transmitted light is carried out to 
the condensing section 16 of the above-mentioned hologram side (hologram dry plate) 14 from 
an opposite direction through lens 12r, and the interference fringe pattern of this body light and 
reference beam is recorded on the hologram side 14 as a dot-like element hologram. 
[0023] And a hologram film is moved to length and a longitudinal direction small [ every ]. 
sequential exposure is performed, and a dot-like element hologram is exposed all over a 
hologram. In this case, it exposes, changing the pattern of a reference beam for every element 

hologram. . 

[0024] Next, the hologram creation system by 1 step Lippmann HS is concretely explained using 

drawing 4 . 

[0025] Drawing 4 is the schematic diagram showing the example of a concrete configuration ot 
the system. In drawing 4 , the laser beam from He Ne laser 20 is divided into body light and a 
reference beam by the beam splitter 22. 

[0026] Among these, body light turns into parallel light through lens 24o, and illuminates liquid 
crystal panel 10o, and an amplitude (reinforcement) modulation is carried out by liquid crystal 
panel 10o. Furthermore, this body light by which amplitude modulation was carried out is led to 
lens 26o, slit 28o. and a pan through lens 30o and mirror 32o at large spherical-lens 34o of 
power and is condensed by this lens 34o on the hologram side 14. Here, the spatial-filtering 
system for lens 30o to remove [ lens 26o. slit 28o, and ] the matrix structure of liquid crystal 
panel 10o further is constituted. -_'..„. , -_i 

[0027] Moreover, a reference beam turns into parallel light through lens 24r. and illuminates liquid 
crystal panel 10r, and an amplitude (reinforcement) modulation is carried out by liquid crystal 
panel 10r. Furthermore, this body light by which amplitude modulation was carried out is led to 
lens 26r slit 28r, and a pan through lens 30r and mirror 32r at large spherical-lens 34r of power, 
and is condensed by this lens 34r on the hologram side 14. Here, the spatial-filtering system for 
lens 30r to remove [ lens 26r. slit 28r. and ] the matrix structure of liquid crystal panel 10r 
further is constituted. 

[0028] On the other hand, it is fixed to X-Y stage 36, and the hologram side 14 is movable in 
length and a longitudinal direction. And while changing the information on liquid crystal panels 
10o and 10r, X-Y stage 36 is moved and a dot-like element hologram is formed all over the 
hologram side 14. The whole system is controlled with a personal computer. In addition, as a 
sensitized material used for the hologram side 14, a silver salt sensitized material can be used, 
for example. 

[0029] Next, there are the following features in HS by this invention. 

[0030] (a) It is possible to give the parallax of a horizontal and a perpendicular direction, and a 
complicated image can be displayed. 

[0031] (b) Real colorization is fundamentally possible if a lip man type hologram is used. 
[0032] (c) It can compound with small equipment, without using special optics, such as a 

cylindrical lens. ■ r , 

[0033] (d) Also when creating a large-sized hologram, it is good only by making L many J 
exposure mark using the completely same optical system. 

[0034] (e) Since a beam of light is condensed and used, the power of the light source can be 
used effectively and the stability of advanced optical system is not required. 
[0035] (f) Since it is compoundable at one step, it can use for an automatic system. 
[0036] Next, the example of a configuration of the listing device (printer) of the hologram 
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concerning this invention is explained using drawing_5 and drajvingj) . 

[0037] In addition, in drawing 5 . in optical system 48, it is drawn from the expedient point on 
arrangement of drawing so that two optical system may make the right angle of each other, but 
as actually shown in drawing 3 , it is arranged so that it may come on the same straight line 

[0038] This printer is used in an image like a video printer. An operator observes an image from 
various include angles on a monitor, and if the direction made to output is set up, he can get a 
hologram with advanced security nature. 

[0039] That is. in step A of drawin g 6 , the data or the image to record is first inputted into a 

host computer 40. t .. . , D 

[0040] Next, a reference beam pattern is inputted into a host computer 40 in step b. 
[0041] Next! in step C. the hologram dry plate 14 is moved by the film migration controller 46. 
and the hologram dry plate 14 is set as a desired location (zero of an exposure location). 
[0042] Next, in step D. by the graphic processor 42, while calculating the pattern by the side of 
the body light corresponding to the coordinate location of the condensing section on the 
hologram side 14 from record data / image, from a reference beam pattern, the pattern by the 
side of the reference beam corresponding to the coordinate location of the condensing section 
on the hologram side 14 is calculated, and it accumulates in a frame memory 44. respectively. 
[0043] Next, in step E, while displaying the pattern by the side of body light on liquid crystal 
panel 10o the pattern by the side of a reference beam is displayed on liquid crystal panel 10r. 
[0044] Next in step F. an aperture and liquid crystal panels 10o and 10r are exposed for the 
shutter of optical system 48. respectively. The laser beam taken out from laser equipment 20 .s 
divided into body light and a reference beam by the beam splitter 22. amplitude modulation of the 
body light is carried out with the pattern of liquid crystal panel 10o, and it is condensed by the 
hologram side 14, and amplitude modulation is carried out with the pattern of liquid crystal panel 
10r. it is condensed by the hologram side 14 from an opposite hand, and a reference beam forms 
one element hologram by body light and the reference beam. 

[0045] Next, in step G. the hologram dry plate 14 is exposed by repeating actuation of steps D, 
E and F so that the whole surface of the hologram side 14 may be smeared away, until 
sequential migration is carried out by the film migration controller 46 and exposure is completed 
through step H In this case, the pattern of a different reference beam for every element 
hologram is calculated from a reference beam pattern, and the pattern by the side of a reference 
beam which is different for every element hologram in liquid crystal panel 10r is expressed as 

step D in step E. _.• 
[0046] Then, in step I, the development of a hologram 14 is performed by the developing machine 

50 and a hologram is created automatically. 

[0047] In addition, the GURAFFIKU processor 42, the film migration controller 46. and a 
developing machine 50 are controlled by CPU. 

[0048] By using such holographic one and a three-dimension printer system, the good hologram 
of image quality can be created automatically thoroughly. 

[0049] On the other hand, optical reproduction of a hologram is performed as follows. 
[0050] That is in the case of an Lippman-type hologram, a laser beam is illuminated for sensitive 
material from a top in piles on a hologram. In this case, in sensitive material, from under the 
illumination light which turns into a reference beam from a top. the playback light of the hologram 
used as body light interferes, and it is recorded as a hologram. An Lippman-type hologram has 
wavelength selectivity, and in order to reproduce an image only in the lighting of a certain fixed 
include angle, the incident angle of the laser to illuminate is limited to a certain include angle. 
[0051] In the hologram of this point and this example created as mentioned above, in order to 
perform optical reproduction from the patterns of a reference beam differing for every element 
hologram, it is necessary to change a lighting pattern for every element hologram, and an optical 
duplicate is actually impossible. 

[0052] Thereby the advanced forged prevention effectiveness can be given. 
[0053] Moreover in the read of data, since illumination-light patterns differ for every element 
hologram similarly, unless the reference beam pattern at the time of record is known, a bright 
reconstruction image cannot be acquired. 
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[0054] Furthermore, it is also possible to express fake reading data as the mistaken lighting 
pattern by carrying out multiplex record of the data which are different in the same element 
hologram as dummy data in piles by different reference pattern. 

[0055] Thereby more much more advanced security nature can be given (the confidentiality ot 

data is raised). ... A r u 

[0056] The data or the image recorded in this example as mentioned above, A reference beam 
pattern is inputted. And from this record data or an image, and a reference beam pattern The 
pattern by the side of the body light corresponding to the coordinate location of the condensing 
section on the hologram side 14 and a reference beam is calculated. The pattern by the side of 
the body light corresponding to the coordinate location of the condensing section on this 
hologram side 14, and a reference beam It displays on the liquid crystal panels 10o and 10r by 
the side of body light and a reference beam. The element hologram of the shape of a dot 
corresponding to each display pattern is formed in the hologram side 14 using optical system. 
Repeat forming carrying out sequential migration and displaying the coordinate location of the 
condensing section on the hologram side 14. and an element hologram, and two or more dot-like 
element holograms are formed in the hologram side 14. An element hologram is formed changing 
the pattern of the reference beam condensed by the hologram side 14 for every element 

hologram. . 
[0057] Therefore, the following various effectiveness is acquired. 

[0058] (a) Since the patterns of a reference beam differ for every element hologram, the optical 
duplicate of a hologram becomes difficult and becomes possible [ giving the advanced forged 
prevention effectiveness ]. 

[0059] (b) Since it is necessary to use the light same as illumination light as the reference beam 
at the time of photography when the data for reading by the sensor are inputted as a display 
pattern of a hologram, what still more advanced security nature is given for (the confidentiality of 
data is raised) becomes possible by enciphering a reference beam pattern, namely, using the 
illumination light as a key of a code. 

[0060] (c) By changing a body light pattern and a reference beam pattern to the same element 
hologram and performing multiplex exposure several times, namely, carrying out multiplex record 
of the data which are different in the same element hologram as dummy data in piles by different 
reference pattern, by the mistaken lighting pattern, fake reading data can also be displayed and it 
also becomes possible to raise security nature (confidentiality of data) further. 
[0061] (d) Since an image is reproducible with a dot-like element hologram, there is no limit of 
the magnitude of a hologram in the hologram by this example, and there is no nonuniformity in it 
on the whole hologram surface. 

[0062] (e) According to the creation approach of this example, a three-dimensional hologram can 
be created by one optical system. Moreover, a laser beam can be used effectively, and since the 
exposure time is short, it is not influenced by extraneous vibration. 

[0063] (f) According to the hologram listing device (printer) of this example, a hologram can be 

created automatically. . . 

[0064] in addition, this invention is not limited to the above-mentioned example, it is the range 
which does not deviate from the meaning of this invention, and deforms into versatility as follows 
and can be carried out. 

[0065] (a) Although the above-mentioned example explained the case where the liquid crystal 
panel which is an amplitude modulation element for carrying out amplitude modulation of the 
laser beam as a display means was used, in order to use not only for this but for this system, the 
amplitude modulation element with which the number of pixels can express 8-b.t gradation or 
more by 256x256, and can display an image in a low noise also in coherent light lighting is 
desirable. For example, you may make it use a mask. 

[0066] (b) Although the above-mentioned example explained the case where the liquid crystal 
panels 10o and 10e which modulate luminous intensity were used as a d.splay means by the side 
of body light and a reference beam, you may make it one side of the display means by the side of 
these bodies light and a reference beam or both use a slit, a protection-from-l.ght mask, a film, 
etc 

[0067] (c) Although the above-mentioned example explained the case where an Lippman-type 
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hologram dry plate was used, as a hologram dry plate, you may make it use the hologram dry 
plate of not only this but others. 

[0068] (d) Although the silver salt sensitized material was used as a sensitized material in the 
above-mentioned example, in order to record an Lippman-type hologram by high definition, it is 
also possible to use macromolecule sensitive material. 

[0069] . . . . 

[Effect of the Invention] The data or the image which is recorded according to this invention as 
explained above, A reference beam pattern is inputted. And from this record data or an image, 
and a reference beam pattern The pattern by the side of the body light corresponding to the 
coordinate location of the condensing section on a hologram dry plate and a reference beam is 
calculated. The pattern by the side of the body light corresponding to the coordinate location of 
the condensing section on this hologram dry plate, and a reference beam Display on the display 
means by the side of body light and a reference beam, and the element hologram of the shape of 
a dot corresponding to each display pattern is formed in a hologram dry plate using optical 
system. Repeat forming carrying out sequential migration and displaying the coordinate location 
of the condensing section on a hologram dry plate, and an element hologram, and two or more 
dot-like element holograms are formed in a hologram dry plate. Since the element hologram was 
formed changing the pattern of the reference beam condensed by the hologram dry plate for 
every element hologram While giving the forged prevention effectiveness advanced as difficult in 
the optical duplicate of a hologram, the creation approach of the very reliable hologram which 
can give more advanced security nature, and equipment can be offered. 



[Translation done.] 
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